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II and 8, = PO,. Since the  four angles, @, @’, &, and Doc are mu- 
tually independent,  the  argument of F in (1) may  take  any value 
between 0 and 00 and, accordingly, F may  take  any value between 
0 and 1, depending on the  way  the  diffracted ray approaches  the 
direction  of  reflection (incidence). As a  result, the  calculated  cor- 
ner diffracted field is nonunique  for  these  directions  and  its  be- 
havior  in the  adjacent  transition regions is far from being the  true 
physical behavior. In particular, this should lead to incorrect re- 
sults for the backscatter from flat plates in the directions close 
to  normal.  Indeed, according to  (7)l, the  corner  diffraction coef- 
ficient for nearly normal backscattering  is dominated  by  the  term 
Near-field measurement on a  spherical  surface plus  subsequent 
transformation to  the  far  field is a powerful  method  of  antenna 
measurements because the  radiation  characteristics  can  be  deter- 
mined  in all directions. The thesis presents a detailed  account  of 
the  theory  for  the near-field transformation including correction 
for the receiving characteristics of the probe. The coupling be- 
tween  the  test  antenna  and  the  probe is described in  terms of a 
scattering matrix for each antenna plus coefficients for rotation 
and translation of spherical modes. No arbitrary factors are in- 
volved in the formulation which is based on power-normalized 
modes yielding formulas  for  determination of directivity and 
gain. The d e f ~ t i o n s  of the  rotation  and  translation  coefficients 
( 2 )  are critically reviewed in appendices. 
The second half of the thesis treats the transformation algo- . 
which diverges as @ + 11/2,8, + n/2. Although  the singularities in 
the  corner  diffracted fields emanating  from  the  corners of  a given 
polygonal plate can be shown to cancel one  another,  the resulting 
total  backscattered field depends  on  the limiting values of F in (2) 
for  the  different edges of  the  plate. Since the  latter  are  nonunique, 
so is the value of  the  backscattered field. 
rithm. Various orthogonality integrals and numerical techniques 
for their evaluation are reviewed. The Wacker algorithm where 
the  input  data  are  Fourier  transformed in both 4 and 0 is chosen 
for  implementation. A new  recurrence formula  and a convolution 
summation  method  are developed  resulting in a vast improvement 
in efficiency. The resulting computer  program, SNIFTC, is used on 
an exact mathematical test case including probe correction. The 
test case demonstrates  the  accuracy  of  the near-field transfoma- 
tion as well as the  influence  of sampling. 
with probe correction [ l ]  in 1977 and has since then been the 
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FXEMMING HOLM LARSEN, MEMBER, IEEE References are given to  papers  and  reports  where  the  practical 
Dissertation Abstract The  work led to  the first  spherical  near-field measurements 
Measurements Technical  University  of Denmark. 
Ph.D., L D  36, Electromagnetics Institute, Technical  University are demonstrated. 
aspects of spherical near-field measurements  and  probe  correction 
of Denmark,  December 1980. 
Manuscript received March 23, 1984. 
The author is with Electromagnetics Institute, Technical University of [ l ]  F. Holm Larsen, “Probe correction of spherical near-field measure- 
REFERENCES 
Denmark, DK-2800 Lydgby, Denmark. ments,” Electron. Lett., vol. 13, no. 14, pp. 393-395, July 1977. 
0018-~26X/84/0900-1012$01.00  IEEE . .  
Authorized licensed use limited to: Danmarks Tekniske Informationscenter. Downloaded on October 9, 2009 at 10:28 from IEEE Xplore.  Restrictions apply. 
